I. INTRODUCTION
T he current fi scal climate, which includes persistent budget defi cits and a growing national debt, has left policymakers searching for ways to reduce spending and raise revenue. Some recent defi cit reduction proposals recommend scaling back and in some cases even eliminating certain tax expenditures to raise revenue.
1 Tax expenditures measure foregone revenue, or implicit spending done through the tax code as a result of deductions, credits, deferrals, and exclusions. The goal of cutting tax expenditures would be to broaden the tax base thereby increasing revenue; however, the type of policy that generates the tax expenditure has implications for its effectiveness as a future revenue source. This paper focuses specifi cally on the tax expenditure for contributions to 401(k)-type 2 plans, which is a seemingly ample source of revenue. In the fi scal year 2012 Tax Expenditure Budget, all retirement tax expenditures together accounted for more than 12 percent of all individual tax expenditures (Offi ce of Management and Budget, 2011) and 401(k)-type plans alone were the third largest tax expenditure. We defi ne 401(k)-type plans as retirement plans offered by employers that allow employees and employers to make direct pre-tax contributions to an employee's own individual account; these include 401(k), 403(b) , 457(b) , and Simplifi ed Employee Pension (SEP) plans. Given the size of the tax expenditure of 401(k)-type plans, it is not surprising that policymakers have expressed interest in limiting the tax benefi t for retirement savings as a potential way to raise revenue. 3 However, because the tax expenditure is generated by deferral of tax, its cost should be considered over a long time horizon that extends beyond the fi ve years of the tax expenditure cost estimation window.
Tax provisions pertaining to 401(k)-type plans change the stream of federal government revenues in three major ways. First, contributions to retirement accounts have an immediate impact of reducing tax revenue. Employee contributions to 401(k)-type plans are excluded from wages for income tax purposes, but are still subject to payroll taxes. Employer contributions to 401(k)-type accounts are not counted towards wages for purposes of either individual income or payroll taxes paid by the employee. Employer contributions also reduce the amount of employer paid payroll taxes due to a smaller wage base. Second, 401(k)-type account earnings, including capital gains realization, dividends, and interest income, are not subject to taxation, which adds the additional cost of deferral of taxation on income generated by retirement savings known as inside buildup. Third, all funds distributed from 401(k)-type accounts are subject to income taxation and therefore generate additional tax revenue. Also, early distributions from the 401(k)-type accounts (made before the recipient reaches age 59 ½ and not rolled over to an Individual Retirement Account (IRA)) are taxed at ordinary rates and subject to an additional 10 percent penalty, though some exceptions could apply (e.g., hardship withdrawals). Because contributions to 401(k)-type accounts will eventually generate tax revenue, policies aimed at lowering the current tax expenditure on contributions also have the potential to lower future revenue. Thus, when considering changes to the tax benefi ts of making retirement contributions as a current source of revenue, it is important to also consider the long-run implications of such changes.
In this paper, we explore the long-run revenue consequences of the tax deferral of retirement contributions to 401(k)-type plans. We discuss the two specifi c methods for measuring the magnitude of the tax expenditure for 401(k)-type plans -cash fl ow and net present value (NPV). We then focus on the less commonly used NPV measure, and estimate the long-run cost of contributions made in 2008 under a wide range of assumptions regarding the rate of return on investments, the government's discount rate on future payments, marginal tax rates, and taxpayers' retirement behavior. By focusing on a single year of contributions, we can abstract away from changes in costs due to other reasons, such as populations shifts and adoption of new types of retirement plans. We then track the 2008 contributions until each dollar is distributed to illustrate the changes in net cost over a long time horizon. Finally, we estimate the revenue gains from a potential policy that would limit the amount of allowable retirement contributions.
II. TAX EXPENDITURE OF 401(K)-TYPE PLANS
Tax expenditures are typically measured on a cash-fl ow basis, where cost is measured as the value of foregone income tax revenue less additional income tax revenue generated by the provision within a given year. Tax expenditures, unlike revenue estimates, do not take into account taxpayers' behavioral responses, which can include, for example, shifting funds to other tax-deferred accounts in response to a policy change. In the case of 401(k)-type plans, the cash-fl ow measure includes tax revenue lost on retirement contributions and on the inside buildup of retirement accounts less the revenue collected on distributions. However, the cash-fl ow measure is problematic for measuring the cost of 401(k)-type plans, and the total cost of tax deferral more generally, because the cost of one dollar contributed to a retirement account is not followed over time. In particular, distributions and contributions come from different cohorts when a cash-fl ow measure is used. This has become more of an issue over the last few decades as many employers began offering a new type of retirement plan to their employees.
In the past, employers typically offered defi ned benefi ts (DB) plans but after a number of changes in law and changes in the regulatory environment, beginning in the early nineties, more employers began offering defi ned contribution (DC) plans instead of or in addition to DB plans. 4 In 1975, DB plans outnumbered DC plans, with 33 million participants enrolled in DB plans compared to the 11.5 million DC plan participants (U.S Department of Labor, 2010). As DC plans grew in popularity, this pattern was reversed during the next three decades and by 2008, there were half as many DB plan participants compared to those participating in DC plans, with 42.3 million DB plan participants and 82.5 million DC plan participants.
Besides the implications for retirement savings in general, the shift in retirement plans also had implications for the relative magnitude of retirement tax expenditures. Expenditures for DC and DB plans are estimated separately implying that as the workforce moved towards a system dominated by DC plans, of which the majority are 401(k)-type plans, the amount of money contributed to DC accounts initially outweighed the amount distributed from them. As new retirees begin to draw down DC accounts, the net cost at a point in time will appear to fall as the revenue from distributions grows (holding all else equal). In addition to the shift in plan type, if there are large differences between cohorts, such as plan adoption rates and population size, then the cash-fl ow cost measure will produce tax expenditures that can either overstate or understate the true cost of a contribution depending on how the behavior of different cohorts compares at a point in time.
The cash-fl ow measure, though problematic, is relatively easy to estimate as it only requires data on current contributions and distributions with a limited number of assumptions needed to extend the estimate over fi ve years. An arguably more appropriate measure of the 401(k)-type plan tax expenditure is a NPV calculation. 5 In practice, such a calculation requires a heroic set of assumptions. In particular, a dollar contributed to a retirement account today would incur a cost equal to the immediate foregone tax revenue as well as the foregone tax revenue on that dollar's earnings. Once that dollar and its subsequent earnings are distributed, tax revenue would be generated, which in turn lowers the overall cost of the deferral. Thus, in order to estimate the net cost of a dollar contributed to a retirement account, information regarding future policy on tax rates, future rates of return, taxpayers' retirement behavior, and the government's discount rate are necessary. NPV estimates are produced by the U.S. Department of Treasury for certain tax expenditures that involve deferral, including 401(k)-type plans, but the more widely cited estimate is the cash-fl ow measure. The cash-fl ow measure for tax expenditures serves as a useful short-run calculation both because of its less restrictive data requirements and its focus on cost at a point in time. But as policymakers increasingly look to tax expenditures for new sources of tax revenue, a long-run approach for analyzing provisions, particularly those that stem from deferral, becomes more important.
III. DATA
We use the Statistics of Income stratifi ed probability sample of individual tax returns for 2008 (INSOLE), which contains information from Form 1040 as well as additional tax forms for each tax unit. 6 We restrict our sample to taxpayers who are part of the Continuous Work History Sample (CWHS).
7 The CWHS subsample is drawn based on the last four digits of the primary fi ler's social security number each year. In 2008, 10-four-digit combinations were sampled. We use the Offi ce of Tax Analysis Individual Microsimulation Tax Model on our restricted sample to calculate marginal income tax rates for each tax unit in the CWHS under 2008 law. For information on employee retirement contributions, we link the 2008 CWHS tax returns to W-2 data for both primary and secondary fi lers. The W-2 forms include information on wage earnings as well as pre-tax contributions to 401(k)-type retirement accounts at the individual level. Using our sample we estimate that in 2008, 401(k) plans had the largest employee (primary and secondary fi ler) contributions, totaling $170.1 billion, 403(b) plans had contributions of $28.1 billion, 457(b) plans had $13.0 billion of contributions, and SEP plans were the smallest with $0.5 billion dollars of contributions. Table 1 provides a summary of the mean retirement contributions per return (primary and secondary fi lers' contributions for joint returns, and primary fi lers' contributions otherwise) by type of retirement account. The earnings categories are defi ned over the combined earnings of all fi lers on a return. As expected, contributions to retirement plans tend to increase with earnings. Also, the mean contribution for primary fi lers is similar across account types.
Employer contributions to retirement accounts are not included in tax data at an individual level; however large fi rms are required to report aggregate employer contributions on Form 5500. To impute employer contributions at the individual level, we use data from the 2004 Survey of Income and Program Participation (SIPP). The SIPP is a longitudinal survey in which respondents are interviewed every four months over a three-year period. 8 In each wave there is a core survey consisting of questions that are asked at every interview and several topical modules with detailed questions on specifi c topics. We use information from the topical module of wave 7 on employer contributions to retirement plans. We then derive a mean contribution based on age, gender, wage earnings, and level of employee contribution, which we statistically match with the comparable variables from tax return data.
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IV. METHOD, RESULTS, AND POLICY IMPLICATIONS
A. Method and Results
Using our combined data, we derive a set of NPV tax expenditure calculations for total retirement contributions to 401(k)-type plans in 2008. The NPV calculations allow us to estimate the total cost to the government of each dollar that was contributed in 2008. These calculations are used to gauge the impact of a policy change in terms of its long-run effects. As described earlier, in order to estimate the NPV cost, we must make assumptions regarding the rate of return on investments, the government's discount rate on future payments, marginal tax rates, and taxpayers' retirement behavior. For simplicity, we assume that taxpayers invest their retirement contributions into a taxable bond that yields a fi xed rate of return each year. The earnings from that bond are then reinvested back into taxpayers' 401(k)-type accounts. We assume that all taxpayers retire at age 65 and distribute their full account over 10 years, which includes their 2008 contributions and the earnings on those contributions. Distributions are divided into equal payments over the 10 years, taking into account the additional growth that occurs in retirement. 10 For marginal tax rates, we make three different assumptions: constant 2008 marginal tax rates, marginal tax rates that change when an individual retires, and marginal tax rates that vary each year based on age and marital status before retirement and change when individuals retire. Finally, we present results for different values of the government's discount rate, which we assume is constant over time. Table 2 provides the NPV cost of contributions to 401(k)-type plans in 2008 when we assume marginal tax rates are constant at 2008 levels for each taxpayer. Although the assumption that tax rates remain constant throughout one's life is very strong, by assuming a constant tax rate we can isolate changes in cost that depend solely on the inside buildup of retirement accounts and the government's discount rate. The fi rst column of Table 2 , where the discount rate is zero, highlights that the deferral of income tax on retirement contributions simply shifts the timing of when revenue is collected.
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In other words, if there is no change in marginal tax rates and the government values 9 The total employee contribution in our sample amounts to $211.8 billion compared to $172.6 billion in contributions reported in Form 5500. This difference is expected because the Form 5500 data does not include employees at small fi rms in 2008. Similarly, we impute employer contributions to be $161.9 billion while Form 5500 reports employer contributions of $120.3 billion. 10 We assume that taxpayers over age 65 in 2008 immediately retire and begin taking distributions in 2009. 11 It is important to note that although there is no income tax loss at a discount rate of zero, the payroll tax exclusion that the employer contribution receives is not repaid. We estimate that exclusion to be about $20.6 billion.
future revenue the same as current revenue, then irrespective of the rate of return on contributions, the tax expenditure on 401(k)-type plans would be zero. However, even when the rate of return is zero, once the government discounts the future, the deferral on retirement contributions generates a cost. Holding the government's discount rate constant, as the rate of return on contributions increases, the tax expenditure also increases. Similarly, holding the rate of return constant, as the government's discount rate increases, tax expenditures generally increase (an exception is discussed below). The previous results assumed that marginal tax rates stayed constant throughout a taxpayer's life. In general, marginal tax rates tend to fall during retirement typically due to a decline in wage earnings. We present alternative results holding individual marginal tax rates constant until retirement. During retirement, we apply an average marginal tax rate (AMTR) to individuals, which is calculated as the AMTR for taxpayers over age 65 weighted by the amount of retirement income reported on Form 1040. We restrict this group to include only taxpayers over 65 with any retirement income and with no reported wages on their return to try to isolate taxpayers who are truly retired. This AMTR is then used to proxy for the marginal tax rate at retirement for our sample of contributors. The retirement income used to weight the marginal tax rates of retired taxpayers includes income from IRAs and distributions from both DB and DC plans. Unfortunately we are unable to exclude distributions from DB plans because distributions from both DB and DC plans are reported jointly on Form 1040. If DB income is greater than income from DC plans, then the AMTR could be biased upward. Also, the AMTR does not account for selection into fi ling at retirement, which could cause an additional bias. The results presented in Table 3 show an increase in the NPV cost of 401(k)-type plans compared to the case with constant marginal tax rates. This increase in cost refl ects that the revenue collected from distributions during retirement, even with a discount rate of zero, is less than the immediate cost of the deferral due to the decline in marginal tax rates. The last case we consider accounts for life-cycle changes in income, as income tends to increase in later working years compared to early working years. This income pattern would impact an individual's marginal tax rate and consequently we would expect to see rates start out low, increase, and then decrease in retirement. To account for changes in the marginal tax rate over an individual's life cycle, we apply the sample AMTR calculated by age and marital status of the primary fi ler and weighted by total employee and employer contributions to individuals beginning in 2009 and until retirement. During retirement, we apply the AMTR as described above for use in Table 3 , thereby fully relaxing the assumption that marginal tax rates are held constant. The results presented in Table 4 show that when the rate of return is zero, the cost is the same as the case when marginal tax rates only change in retirement regardless of the discount rate assumed. This refl ects that if there are no earnings on contributions, the cost of deferral comes from the lower marginal tax rate in retirement. With the exception of the case of zero rate of return, allowing pre-retirement marginal tax rates to vary with age increases the cost of tax deferral of contributions to 401(k)-type plans.
The estimates presented in Tables 2-4 give the NPV cost of the tax expenditure for 401(k)-type retirement plans under different sets of assumptions. We vary both the rate of return and the discount rate for differing methods of specifying marginal tax rates, which highlights the sensitivity of long-run NPV calculations. By varying our assumptions, we also gain a better understanding of how each assumption impacts the NPV cost. In general, as the rate of return increases, the cost also increases. However, when both the rate of return and the discount rate are high, an additional increase to the discount rate can actually reduce the NPV cost. For example, when we assume constant marginal tax rates and an 8 percent rate of return, increasing the discount rate from 6 to 8 percent actually decreases the NPV cost. Intuitively, as the discount rate increases, the government values today's revenue more than it values future revenue. Likewise, a higher discount rate implies that future losses are valued less. Thus, for higher rates of return, where a large element of the cost of the tax expenditure is due to the deferral of future account earnings, the NPV cost could actually fall as the discount rate increases. This illustrates that the interaction between the rate of return and the government's discount rate is important for the NPV calculation. The NPV cost of the 2008 contributions also increases when we allow marginal tax rates to change in retirement. In fact, when the government's discount rate is zero, the entire NPV cost is due to the generally lower marginal tax rates in retirement. If instead we allow marginal tax rates to change over time, the NPV cost of deferral increases further due to an increase in the value of deferral as marginal tax rates rise with income. Table 5 shows the range of expenditure estimates for the 2008 contributions, when assuming equivalent values for discount rates and rates of return. 12 We again assume that marginal tax rates are constant at 2008 levels until retirement, at which point they take on the AMTR for retirees. Table 5 shows that when the discount rate and the rate of return are 2 percent, the long-run NPV cost of the 2008 contributions is about 55 percent lower than the short-run NPV cost, where the short run is measured by both the budget window and the tax expenditure window. As the rate of return increases, both the short-run and the long-run NPV calculations increase, but the long-run NPV cost increases more rapidly. In fact, the long-run NPV cost is greater than it would be if measured in the short run when the discount rate and the rate of return are 8 percent.
In this case, the long-run NPV cost is 35 percent higher than the short-run NPV cost measured in the tax expenditure window, and 13 percent higher than the short-run NPV cost measured in the budget window. These stark differences in the estimates of the NPV costs of the tax expenditure have important implications for using short-run estimates when evaluating long-run policy goals. If rates of return are expected to be high (low) and the rate of return is identical to the discount rate, then short-run tax expenditures estimates for 401(k)-type plans will tend to underestimate (overestimate) the long-run cost of the tax expenditure.
B. Policy Analysis
The government's desire to create incentives for retirement savings is apparent through certain tax provisions, including the deferral of tax on retirement contributions, taxfree accumulation of earnings in retirement accounts, and the Saver's Credit which provides additional tax benefi ts to low and middle income households for retirement contributions. Eliminating all the provisions in the tax code that create incentives for retirement savings would therefore confl ict with the government's goal to encourage retirement savings. In addition, fewer incentives could lead to a decrease in retirement savings and place an additional strain on other areas of government spending. Rather than repeal all retirement related tax benefi ts, policymakers might instead simply lower the amount of contributions eligible to receive tax benefi ts.
We consider a potential policy that would limit combined employer and employee contributions to retirement accounts to $10,000, from the 2008 limit of $46,000 for total employer and employee contributions.
13 Figure 1 shows the fraction of contributors who are made worse off by lowering the cap on contributions and the average loss in tax benefi t conditional on being a loser, by total earnings reported on a return. As expected, the cap largely affects high earners as roughly 80 percent of taxpayers who report earnings above $150,000 are made worse off. In contrast, about 6 percent of taxpayers with earnings below $25,000 are made worse off. This pattern exists regardless of the primary fi ler's age (not shown). Furthermore, the average tax benefi t lost in 2008 due to the policy change is about $145 for the lowest category of earnings and about $3,200 for highest category. Table 6 shows the long-run change in the NPV of 2008 13 The individual limit in 2008 was $15,500 for people under age 50 and $20,500 for people age 50 and over; however, we impose our restriction on the total amount of contributions. contributions after limiting the total employer and employee contribution to $10,000, calculated for different rates of return and discount rates and assuming marginal tax rates change in retirement (i.e., we subtract the NPV cost in Table 3 from the NPV cost when limiting the contribution). The long-run gains in revenue range between $5 billion and $33 billion (which is about 21.1 percent of the NPV cost) for the discount rates and rates of return considered.
14 To put these estimates in context, with an annual budget defi cit of about $1.5 trillion, $33 billion in additional revenue would account for roughly 2 percent of the total defi cit.
Although 401(k)-type plans make up one of the largest tax expenditures, the cash-fl ow tax expenditure estimates refl ect only short-run revenue losses. The nature of deferral can limit the long-run revenue gains that can be achieved from reducing this tax expenditure. This is not the case for other tax expenditures that do not have a deferral element, such as the exclusion of employer-sponsored health insurance or the deduction for home mortgage interest.
V. CONCLUSION
The urgency of resolving the current budget defi cit and debt issues has focused attention on limiting tax expenditures. But to accurately determine the budgetary effects of such reforms, a long-run analysis is necessary. The typical cash-fl ow measures in the fi ve-year tax expen diture window or the 10-year budget window for revenue estimation do not take into account the long-run effect that is incorporated into NPV estimates of the costs of tax expenditures. This is especially true in the case of 401(k)-type plans, where the switch from DB to DC plans and the nature of a deferral makes short-run windows especially misleading for measuring long-run costs.
In this paper we focus on NPV tax expenditure calculations, and show that the NPV cost of 2008 contributions can differ substantially based on the assumptions made regarding the rate of return on investments, the government's discount rate on future payments, marginal tax rates, and taxpayers' retirement behavior. Not surprisingly, the NPV cost of tax expenditures increases with the rate of return and generally increases with the discount rate. Varying marginal tax rates before and after retirement can have a substantial effect on NPV tax expenditures, especially with a higher rate of return. Given the sensitivity of NPV calculations, it is important to consider alternative assumptions and focus on a range of estimates when considering the impact of a policy change.
After presenting baseline results under different assumptions, we estimate the effect of limiting the maximum total contributions to 401(k)-type plans to $10,000. Conditional on making contributions, the $10,000 limit mainly impacts taxpayers with earnings above $150,000, as 80 percent of such taxpayers reduce their contributions, on average losing $3,200 in tax benefi ts from their 2008 contributions. Notwithstanding the large effect on high earners, we fi nd that the $10,000 limit imposed on contributions to 401(k)-type plans, even at high rates of return, decreases the NPV cost of the tax expenditure by at most $33 billion, or about 2 percent of the current $1.5 trillion defi cit. Hence, if policymakers hope to raise substantial revenue from reforming 401(k)-type plans, a much deeper reduction in the contributions limit or other reforms would be needed. Of course, substantially lowering the contribution limit seems to be at odds with policymakers' concern that even with the current tax benefi ts taxpayers may not be saving enough for retirement. Moreover, if contributions were further limited, taxpayers with lower earnings could reduce their retirement savings, which might result in increased government spending in other areas that could offset any revenue gains from reducing the contribution limit.
